" made

1o,

- on each s1de. ;

. “staple gussets on the bottom. -
: extends;the full length of the. rib and mates with the RS-652 gusset at the

7 glue surfaces.’
nois sealed with polyurethane varnish

FIN AND RUDDER

paper , |
lay out full size the dimen81ons for both fin
Draw ln the location of all?"embers.i

1. Per s,the best part to build. first is the vert1ca1 f1n.- ‘on
plywood;" or ' cardboard,
and rudder, per drawing 6.

. 2. rhé”%lﬁ'apar is.RS-10, and the leading edge is RSSNT.
 LEADING EDGE IS LAMINATED FROMW 4 p\EC.E.S OF RS- l7.
RI)UPQE)l_ELP\CHPQGS EDGE AS SHOWN INIDWG. NO.

3. cut’ the fin leading edge and spar to length.
for the’ hinges, per detail "
'~enough for. the hinges to fit. -

Cut two slots in the spar
Note that the slots should be Just long

4. Lay‘le ding edge” and spar on the drawlng..
Ylb$ and diagonals. o B ‘ g_ﬁ.ﬁ

g S.’ cut” “upper and lower ribs to: length from RS*lO 'éfter“cutting‘lower
. r1b to length drlll two 3/16" holes as shown.f T '
6. Install anchor nuts with small wood. SCYews, -and epoxy, per detazl

3",
-drawing 7 :

7. Cut gussets from RS-533, except for the lower rear gusset (see detail
“7*), which is cut from RS-535, per the cutting diagram on the right side
‘of draW1ng 7. 'You might as well cut the lower rudder gussets at the same
time, slnce they are cut from the same piece of RS-535.. " .

.8. / all components on the layout drawing.
components ‘together, along with the gussets on the top slde. “Alsco cut and.
glue the RS~11 corner ‘block, per the drawing._ : '.?. C

9. Nhen glue has cured, remove from the layout and turn over.: Glue and

; staple gussets to the other sxde.

: : i : S

Bulldfrudder in &a similar manner, except that the traillng edge -is
of “RS-15 - tapered stock. Before assembly, slot the rudder spar for
the hinge like you did the fin spar. Also, drill two 3/16“ holes in the
bottom rib to attach the rudder horn, per detail ®“J*.. "The lower gusset
can also‘ efslotted for the rudder ‘horn at this time, as shown. _

10.

_ 11. Tapermthe rudder ribs toward the trailing edge as shown in drawing 7.
. Cut one’ rib as a pattern to mark the others. ,

j After fin and rudder assemblles are dry, lay both on the full size
layout, with the hinges inserted in the slots (detail “F ). Don’t forget

‘the 1/32" spacers, so that the f1n and rudder. spars will be spaced 3/8'
apart.;’ : £ ‘ . NI R ‘
sl Make. sure the pleces are held securely with blocks .or olamps,‘ and

. carefullyumark and drill 3/16" holes through the spars and h;nges as shown
. in deta : : D

_Now;takengjbreak and admire your'handiwork.

STABILIZER AND ELEVATOR‘

1. Constructlon of the stablllzer and elevator is s1mllar to the fin and
- yudder: .= Lay 'out -all dimensions full size, - per -dwg. 6, including
- locatio f;all members. - : Pt ey ' :

2-. The Stabilizer spar is cut from RS-10 and relnforced'jnlth RS-10
doublers as shown in detail “E", drawing 7. : e T o

wamma 'LEADING Ener—.(aa \7) AS! S\-\OWN.

'Layileading edges

- and sparson the drawing.

-5, Cut engths ‘of RS—~17 for ribs and diagonals.

6. T e center rib is Rs—1o.

- Cut to length;
‘reinforcements ‘as shown in detall '

o aﬁ&‘jglué on RS-17
“c", drawlng 7. ; : ‘ F

. Cut lengths of Rs-1o for the nose reinforcements,,as hown in detall
“o“ : : o :

8. Most; ussets are cut from RS-533. The trlangular leading edge gussets
are cut: from RS-661. Note the top centerline gusset; of RS~651 extends
.only to Just behlnd the center rib rexnforcement, as shown.ﬂ

9. Lay all components on the full size layout - glue and staple together,
. along with the gussets on the top side. Glue in the RS-11 corner blocks
$ . : A :

5

10, Nhen glue

‘Note the centerline gusset on “the bottom

rear..
11, levator_is similar to the rudder Before beglnning assembly, 'glue
: the elevator: spar doubler as you dld for the stabilizen. also slot the

for the hlnges. o
12. ;i‘leS are tapered Just like for the rudde‘ |
l3.i After:both assemblies are dry,.lay both on the full size layout, with
the. hinges ‘inserted in the slots (detail "F"). Don’t-forget the 1/32*

spacers :SO that the stabilizer and elevator will be placed 3/8“ apart.

z .

and

clamps,A

" did for*the f1n and rudder .

-LANDING GEAR

The landing gear is both simple and rugged. It may be:lu1ckly removed by

*_2. Bef re glulng on the second plywood slde, mark all areas that wlll be
The remaining area that will be on the 1n31de‘ of_the leg

AL Next cut,four aluminum mounting brackets from R -
hTransfer holes in angles to the leg and dTlll.
‘-place. SN . . ,
Note the‘
. Place it betweeh the angle brackets. "
',through the 1/4 inch diameter hole on 1ts center, then 'C' clamp in place.

'56. Use 4 1o g:1/4 1nch drill blt and drlll througv
block into gear leg.'

‘ w;f _”_ o L ;7. Remove locatlng block and angle brackets.“
Cut,lengths:of”RS— 17 - for _ s .
‘ o 8. Cut the 1 1/8 1nch diameter hole with a hole sa
through. f"l?.‘ s e Tyl

- Locate the hinge on the gear'“V“

Glueiand staple all the‘

'.13:

. 20.

ﬂboth wheels

.j@exact distance
~and axle. i
__holes “for the wing strut attachment, which is’ done-with wing 1nstalled on
-Ealrcraft and front strut- tubes in place. C AT :

. .for
'collar cannot sllde in.

; 26 - e
“yposltlon shown on drawlng 12,

27

. :‘.28-1'..-'.
isurface As tlght against the bottom of the fuselage'*

Y29h 4

is cured, remove from drawing, turn; over' and glue and ‘ - Allerons are similarly operated by push-pull cables.

il iDrawlng B gives details on building the contro
 Parts areiéut from aluminum and steel.

-sllghtly unders12ed and the 0 D. sllghtly overs1zed

".4. Drxll out I D for bolt size required.

.5. Torque tube bearlng blocks are cut from plastic bar.

9l Remove.entire assembly for sealing wood with v

BRI 11‘ ,

a saber saw

Tempefarily'bolt angles in

S.f VCut and cdrill the axle hole locatlng block “a shown in dwg.. 12.
‘Be sure the pencxl center~line shows

he guide hole in the

- : R . - -

n your drlll motor,

using . the “hole you JUSt drilled as a gulde.,_Cut, rom both sides until

i-..

Allow the othe hinge

to fold over the slanted edge of the leg. s-._,

'halffpf the

10. Hold hlnge tight against leg and drill bolt. holes..
1n place.f‘tf 4 _ , _g. _
11- Nail two 374" by 2" by 16" wood strlps to- bench ktop with outsxde

edges Lexactly - ‘24-1/4 "™ apart and parallel to each'other..
slmulate the fuselage bottom.; . . i

f:12 Place legs on. strlps with loose hlnge half lyingd agalnst outside -
'vertical : ; .

surface of strlp. : _ ;
Temporally attach hinge to wood strlps with 2 or 3 wood SCrews.
14., Mark and drill the axle as shown at the bottom ofddrawxng 12.
iS. Slide axle tube through gear legs and lnsert bolts through angles and
axles._; , . S 3
16 'deheck to. 1nsure each end of axle ls exactl' 'he.same height above.

bench and at rlght angles to centerline between strlps.__"

’then ‘the outer 1° long collar

Centy K
v‘. b y‘

23. Push th1s collar on until aseembly is tight and rotate wheel ,Note

This. is necessary, ‘since the wheel must be: removed to drill end

24, One way to do this is to wrap a radiator hose. clamp around the axle
where: the Kwheel was located, and. slide 1t agains '
xwide c'llar » : .

.030 "
Be sure

Locate'collar on mark then slide out approximately..ozo to
wheel bearing clearance. Relocate hose clam ‘nd tighten.

25 -h

Now remove assembly from bench and fxt onto 1nverted fuselage in the

Check to see that the axle is perpendlcular to fuselage centerline.

3Before drilling hlnge holes in fuselage, e-sure‘the 37 degree

i
Drllh and temporally bolt gear to fuselage. Fuselage, may

turned right,side up .- §
CONTROL srsran S oo
and housing system.
>ﬂFlaps ‘are by direct
levenaconnectlon and the rudder is controlled by wire_cables.

The elevator is. actuated by & push-pull Vcabl'l

When drilling,holes ‘in parts that
rotate be careful to keep clearance to a minimum o

2. Bushing stock RS-601 and 602, is mild ste lftubing;

3. when making bushings two methods may be used. eave the 0 D. as is

and “ream 'the hole it fits for proper fit, or chuck'bushing into lathe or .
S drill: press and reduce the 0.D. with a fine flle and emery paper.

only a
few thousanths of an 1nch must be removed.

before cutting bushings to length.

Use care in
borxng out the 1“ dlameter hole’ to avoxd excessxve clearance

6.7 'End play in the torque tube is taken. up by the thrust collar.‘ Tube

4;should rotate without undue effort but wlth no end: play. L

7. Drawing 5_glves detalls on aileron hook up.__l;
8. After aileron control assembly has been install

and hooked up to
the - aileron‘ adJust cables for equal travel. R S

rnish, ‘then re-install
before covering fuselage. ‘_ : R o SR '

&

10. .Drawings 11 shows hook—up of rudder and elevator_systems.

fiAfte?ielevator pushupull cable is 1nstalledﬁf3ut a "U“ Shaped piece

éolt temporally’

of edge of collar to end of axle; measure and mark collar

'nslde face of the 1%

now be

The 1.D. is

fThese;o ,ﬁatlons"are per formed

These are to .

17. Insert an eyebolt in each leg per drawlng 12._{ S
15. Cut and flatten thellz. diameter aluminum tubes*to f1t eyebolts as
shown." Drill 3/16° hole in flattened end and bolt to eyebolts.
- 19.-,Squane up axle centerline to bench centerllne al locate other end of _
,3/8?~tubes over the holes in tube at axle center pe g
. Bolt'h
21;.
23,

;

4.
4.

-station 5.~

12.
for proper leg room lS best determlned by trial before mounting pedal
‘hlnges to floorlboard ‘ RSN

13,
the other to the tailwheel steering arm.

o 14.M

16,

17,
L 18.
19.
: down elevator travel.;_'

:,_uxne axes aND aIe FIXTURE ‘ S w.-', ':{pﬁfff}f;:
"the

—boards, slnce 1t does not tend to curl or bow.

' e- The cam action
. parts, in position.

drawing and. check curve.
_follows drawing smoothly.

'8. ‘Cut 1/16“ (or i .5 mm) thick gussets to the appropriate
.on the rib drawlng.,

9. Cut the

© upper.

‘kidoublers are’ glued for only a part of their, length.
- gusgsets to. the upper side of the rib.

" from flxture.

’12.

14.

‘vemove the unglued gussets and replace with. the plywood sheet

root - and tip rlbs. o

of 1/8"lplywood,,plaoe over cable, and glue to the diagonal brace ;at

fuselage._’g

Rudder pedals are shown ori drawlng 8 Fore and aft mounting distance

Note that:two cables are - used. One set goes to the rudder horns and

15. Make a plastic cable gu1de or falrlead as shown in draw1ng 9. fhis

is attached toiseat: backrest and 1s ‘the polnt where the two cables

zseparate g01ng to the tall.

Tallwheel cable is routed through two plastlcf pipe fittlngs which :
make excellent guldes. Drill a hole in each lower trlangular gusset at!
station 8. and thread fitting in'place. Epoxy, threads to ensure guide does
not loosen.
cable to pass through.~ Once installed permanently, the cable: assembly

cannot be:removed,: therefore, attach to steering bar with. temporary cable
clamps untzl after all varnishing is done.' Steering bar' must also be -
palnted.- o t‘. - ,_ - ‘ iz I
_ Rudder cable 1s 1nstalled in about the same way, except cable guide
is threaded- 1nto an alum1num angle bracket and the cable end terminates

in a turnbuckle. E ¢{ o . - AR

Access for hooking

adJust elevator cable to glve approximately 25° -300 up and 10° w15°

The erght Brothers undoubtedly used some type of rib flxture to assemble

their wirng leS, and so has nearly everyone since. Much has been written
about how:to do‘thls, ‘and you may have your ouwn pet method. If so,. use

method that best 'suits you. A fixture may be as s1mple or?as complex
as you. WISh. The one: described here is probably a bxt above average.

1._ Obtain a board about 10" by 60" by 172" to 3/4" thick.i 9art1cle board
shelving, available at most building supply houses, is preferred over wood .
“The board must be flat.

,‘... b

2. Place the full size drawing on- the surface and tape down.’;

wax.‘paper _will
_ staple 1t down and rub on- two, coats of paste wax.

3. Over thlS put a- sheet of thlﬂ transparent plastic._
do, but not very well

4._- At the bottom edge of the rib nail down a stralght length of RS-6

strip._ Use a metal straight edge for, accuracy . AP A 3 5
-5. Cut more lengths of RS-6 and. locate where shown. Do not’ drive ndils
all the way in; in case the piece must be moved for allgnment._ Note that

the locatlng StTlPS must have the ends cut at angles to. permit gussets to
- fit. ; B .

[

fasteners shown are a simple, quick method of holding

[

in place on top of r1b
Ad just locating blocks until wood*ﬁcap Stflp

7. Place a length of 1/4” square rib stock, RS- 1,

length as*Shown
Two methods may be used. The ends may be left
square, whlch\ is 31mplest and quickest, or you can,save a’little weight
and material by: cutting ends at the angles shown. -
at a “time with ordlnary tin snips or a modelers saw. . To cut” many “at one
time, nail up a. "U" ‘channel mitre box and stack several’ strips at once
This method also works wlll for the 1/4" square le parts.‘ i o

1/4" 1square vertlcal and diagonal parts and the upper and
lower cap strips to length and place in:the fixture. The dlagonal members

may : have  square, cut . ends, since the gussets support’ all'the load in
shear . The frontjend of the upper cap strip must be ‘extended. about 4-*
forward.  ~This’

Glue the 1/4” square doublers near the rear part of the rib to the

“and lower cap strips as shown. Part of the cap StTlpS wlll be cut
away when the ailerons are separated. This is the reasoni’ that = these
Glue and. staple the
The drawxng shows the locatlon and

10.

number of staples used on each gusset .

After gluing and stapllng gussets on one side, carefully remove r1b
‘Lay gusset side down on bench and glue and staple on
another set of gussets dlrectly opposlte the lower set. P

11.

After glue has cured cut front cap extens1on off and sand off edges
of gussets that may extend outside of caps. ;.%,, S,

%

13 Take the first sanded rib and check it agalnst ‘the drawlng. Glfrlt-is
out of llne or: mxs curved adJust the fixture as necessary. oL
with everythlng worklng properly, you can assemble a rlb 1n as. llttle
as 20 minutes.. after the glue has cured, the staples should " be pulled

both to save welght and to prevent rust from weakening the JOlnt._ '

E
. 5.

15. Root and ‘th .leS wlll have one s1de completely covered wlth
plywood -~ Since right and left hand sides are required, one end - le .may: :
have the | plywood” stapled on after removing from fixture, tbut the" other

requires that the first set of gussets be stapled in place wlthout glue.
Only. gluel ‘the- ends.’ of the 1/4" square strips. Remove gently from the
fixture and glue and. staple on the second set of gussets. Now' turn over,
‘Note that
root and tip. ribs have 1/8“'th1ck plywood on ends of wing, but _alleron i
ends are 1/16" plywood..< o . 8 _,_. i

16. Make up 20 standard rlbs and two each of the rlght and left end ribs,
for a total of:.24 rzbs.‘ Dwg. 16 shows rib numbers for. all leS except

is only vrequired until the glue dries, ~after’ whlch 1t 13,
-cut off. and used on another rib for vertxcals or : diagonals..'~*' E

ThlS is. to prevent the cable from swlnglng around 1ns1de the_

: Mount two springs 1n front of the rudder pedals to keep them from ‘
falling backwards ‘when the pilot’s feet are removed.
up springs or adJustment is. through inspection hole in nose.';;;“

Gussets may: be cut one

i

-
1

‘A slot in the 1i/8" plywood-side strip is necessary to.allow N

i

Just cut short lengths -of wood dowel tand dTlll ,j
-slightly off center. S o . S : r

i
H

é.

Also note that one length of cable is used by attachlng thlmble and Vo
- sleeve near the center, as shown at the’ top of drawlng 8.: " - L :

,~1e.'

1 bolts _and thread on
_small wood screws.__ E

Cz1

. $tTlP used for the fuselage.‘

.'3._ Place the top RS~9 spar cap over these vertlcals.

10.

' exactly 2*3/16"'

_ smooth but do not sand away any of the vertical.

'é

of rib into- ‘board.

'4. . cut’

fé;: Use small.sprlng clamps or

:\f" -

Each end r1b requlres that three 1/4° pieces of ply
ThlS is also true for rib #5 (see draw

17.
for reinforcement.,

> Ebe glued in
13) -

INext glue the 5 long pieces, cut from RS~9 to both ot and tlp
ribs. They are for mountlng bearings and aileron horns.. g
19, Mark aileron end covers wlth exact centerline of pivot p01nt, per the_

rib drawing.: DTlll a 1/4% hole through rib on pivot point per drawing 13

sectlon awa.fv
20.; Bolt end of bearing bracket through this hole.(
i to bottom of rib, dTlll the two 3/16" mounting holes..
the anchor nuts.

l

another bearlng bracket as on end leS.

22..-
will support’ the aileron as it is cut away from wing.
2 f) B '
wxne spaas i _a !

. 1 ,
i

Rib #5 s used as a center bearlng support for the axler n;i

Bearlng brackets may be left on ribs throughout wing_assembly.-

;t"i'(

wlth bracket parallelfi
Insert two AN3-GA =
Mount the nuts permanently with SR

iinstallll_

They -

Both spars are bullt up on the work bench using the same’ stralghtwedge_

1.. Locate the specially selected and marked spar caps
spar cap, RS-9, . against the reference strip.
location of all vertlcal compres51on members on the cap.

+

Build the main spars first (See dwg 14}

*Place the lower
Measure ﬁand mark the

2. Cut these vertlcal members from RS—S and RS~-9 and locatewon the lower

cap- P .,._f

ki

4. et the root end cut .and flt the RS-8 members.

5. Cut the diagonal member
spar. . o ¥

‘,.

from RS"11 and 1nstall near the center of the

6.H; Note that the root is angled‘at.3;degreeslso[theiroot;rlb;ulll'fitﬁ=ﬂ;

flush against the fuselage.

?. Before QlUan, place a strip of wax paper under
the assembly from sticking to the bench.

8. Glue all members between the upper and lower caps.
into bench top to hold caps in place.

9. ‘cut spar webs RS~538 to length and glue to caps and verticals._,lb;r:,‘*_

7 After.‘glueelxs dry, ©
10-1/2 degrees,”per'the'drawing.
can be done with a plane.

L

thel?ﬁéf'hbﬁpreoggt;f'“'*
Nail small blocks

the top edge of the upper cap must be ot at
This is best done on’a table saw but it

- Cut aplywood strips from RS~561 for assembly at - wing center (atﬁgle

11.'

diagonals) and at root. Note that these are lnstalled on both 31des of T
spar 4 : :

12. When laying up parts for the second spar, be sure to make (1) r1ght-.'5'”

“hand and (1) ‘left hand spar, and also be sure you cut the
angle on the correct side. Th1s is an ‘easy mistake to make'
13.. Flttxngs are cut from RS 100 aluminum bar.
14 . Locate flttings on spar and drill.
‘press 1f available.- One way to insure that the
from the voot end
2=1/2" by about 6" long.
from the edge._:ﬁ
block against the: root end to mark and drlll mounting hole

15. Remove the fittlngs and varnlsh the wood underneath.

é

16.
upper cap has a RS—B doubler in the area of the dlagonal. {Mg}

Place fittings on each side and insert bolt.

._);. -

10»1/2 degree G

This is best done on a drlll'
root fittlngs will be
is to cut a scrap wood block 1" by
Near one end; ‘drill a 174" hole exactly ‘2~3/16" 1
Hold the

After the
varnish 1s dry, permanently lnstall the main spar flttlngs.‘;ri~r

The rear spar assembly is almost 1dentlcal to the front,_except the _

After the glue has cured the vear spar is also bevel cut at 10«1/2

17 .
degrees. Again, beé careful to cut the bevel on the correct slde.
18. Note, Rs—561 StTlPS at root are not permanently glued into placel'ﬁ

Cuntil ribs are 1nstalled.
untll the wlng 1s assembled

NING ASSEMBLY

Fittlngs are also not permanently 1nstalled

Before the'wing can be assembled several details must be attended to.

1. Cut the front end of all rib caps flush with the vertlcal member, sandf

-,\,,

2.. Lay the le on a board or bench top ‘and nail a strip along bottom edge

This Strlp should be at a 90 degree angle to the flrst.

‘3. The traxling edge cut off p01nt' is 46 .
member. See full s;ze rib drawlng.‘ : =

all ribs at this length.
‘cut only the 1/4“ square caps, not the plywood
beyond the le tralllng edge.

Cut a 8" length and nail at trimmed front end of rlb.
1nches from thlS vertical

On plywood covered rootrand tlp rlbs,
The plywood should extend

5 Be 'sure. all rib gussets are sanded flush with the outer edge of caps. o

<s

6. Test . Sllde leS onto rear: spar to ensure the openlng 1s not too tlght.

7._ Place:fthel

front spar (right side up) on bench top wzth web s1de;‘
-against the: wood strip fence. Hold in place by nalllng small blocks 1nto
bench. -2 -n;.u : . L '
8. set rear ‘spar. on bench and slide on’ r1b os from root end. fld

ﬁo from tlpl nd, r1b #4 from root, et¢.

spring type clothespins
'par durlng assembly.~ '

10, on

glue dries.’~ Prewset nails into rib before gluing.

:;a.g. PR

rlb drawlng, hote locatlon of nails that holdfr bt spar whllefF“v

where diagonals
prevent  using ‘a  tack hammer, hold nail wlth needle nose pllers and tap
nail into wood by hitting on plier jaws. T

| .MODE;L..._NO.

oo -

CONSTRUCTlON N\ANUAL
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